Cyperus rotundus L. (Cyperaceae) is a cosmopolitan sedge seen in tropical, subtropical and temperate regions all over the world. The rhizomes of C. rotundus have been used in traditional Chinese medicine as an estrogenic and antiinflammatory agent for the treatment of women's diseases and also used for treatment of stomach ache, bowel disorders, and menstrual disorders.
Previous phytochemical investigations on C. rotundus have resulted in the isolation of a series of sesquiterpenes possessing diverse skeletons [6] [7] [8] as well as sesquiterpene alkaloids, triterpenes, sterols, and flavonoids. [9] [10] [11] Repeated chromatography of the n-hexane-soluble fraction from the rhizomes of C. rotundus led to the isolation and characterization of two new patchoulane-type sesquiterpenes (1 and 3), along with three known patchoulane-(2, 4 and 5) and two known eudesman-type sesquiterpenes (6 and 7). The structures of 1-3 were determined by spectroscopic data interpretation, particularly by extensive 1D and 2D NMR studies. To our knowledge, this is the first report on the NMR assignment of 2. The structures of other known compounds were identified to be sugetriol triacetate (4), 6, 12 cyperotunone (5), α-cyperone (6), 12 and isocyperol (7) 13 by physical (mp, [α] D ) and spectroscopic data ( Compound 1 was obtained as a colorless oil. Its HR-DART-MS gave a pseudo-molecular ion peak at m/z H-NMR spectrum of 1 revealed some signals common to patchoulane-type sesquiterpenes, namely the two geminal methyl groups H-12 and H-13 (δ 0.85 and 1.03, respectively; each 3H, s), the methyl group H-15 at δ 0.94, appearing as a doublet (3H, J = 6.5 Hz) and coupling with the methine proton H-10 (δ 2.12, 1H, dq, J = 10.5 and 6.5 Hz), and the vinyl methyl group H-14 at δ 1.67, appearing as a broad singlet. Comparison of the above with data in the literature 4, 6, 12 suggested that 1 was a cyperene-related compound with patchoulane skeletone bearing two acetoxyl groups. These assignments were supported by 2D NMR techniques. The COSY and HMBC correlations ( Figure 2 ) confirmed the assignments of all proton and carbon resonances and the location of the double bond (C-4) and two acetoxyl groups (C-6 and C-9). The absolute configuration at C-6 and C-9 was proposed as both S on the basis of NOESY correlations (Figure 3 ) from δ H 5.49 (H-6) to δ H 0.85 (H-12) and δ H 4.76 (H-9) to δ H 0.94 (H-15) and on the basis of sugetriol triacetate (4) and cyperene of known absolute configuration, 6,14,15 which are of major components of the rhizomes of C. rotundus. Thus, 1 was determined to be (6S,9S)-patchoulan-4-ene-6,9-diol diacetate {(6S,9S)-6,9-diacetoxy cyperene}.
Compound 2 was also obtained as a colorless oil. Its HR-DART-MS gave a pseudo-molecular ion peak at m/z 261. C-NMR spectra of 2 were very similar to those of 1 (Table 1) . However, preliminary inspection of the 1 H-NMR spectrum of 2 revealed the absence of an oxymethine proton at δ H 4.76 and an acetoxyl methyl at δ H 2.17, which are of characteristics of compound 1, and the presence of a methylene group (δ H 2.30 and 2.00). Moreover, comparison of the 13 C-NMR data for 1 and 2 indicated that the oxymethine carbon (δ C 75.1) and the acetoxyl carbons at C-9 (δ C 171.5 and 21.0) of 1 were replaced by a methylene carbon (δ C 28.4) in 2. The presence of an acetoxyl groups in 2 was also supported by HR-DART-MS spectrum of 2 which showed a fragment ion peak at m/z 203.1805 [M-Ac] + . The position of the acetoxyl group was confirmed as occurring at C-9 using the HMBC NMR technique. Thus, 2 was elucidated as a 9-deacetoxyl analogue of 1, (6S)-patchoulan-4-ene-6-ol acetate {(6S)-6-acetoxy cyperene}. The absolute conformation of 2 was proposed in a similar manner to that of 1 (Figure 3 ). Although patchoulenyl acetate was isolated from C. rotundus previously and identified by Mass and IR, 15 the position and configuration of the acetoxyl group and full NMR assignment of 2 have not been reported to C-NMR spectra of 3 readily indicated the absent of an acetoxyl methyl at δ H 2.09 and δ C 21.2 of 2. It was also observed that both the oxymethine proton at δ H 5.55 and the oxymethine carbon at δ C 71.5 in the 1 H-and 13 C-NMR spectra of 2 were shifted to upfield in the those of 3 (δ H 4.67 and δ C 68.7) due to deacetylation. Thus, compound 3 was elucidated as a deacetyl analogue of 2, (6S)-patchoulan-4-ene-6-ol {(6S)-cyperene-6-ol}. The absolute conformation of 3 was also proposed in a similar manner to those of 1 and 2 ( Figure 3 ).
Experimental Section
General Experimental Procedures. Melting points were determined on a Fisher-Johns melting point apparatus without correction. Optical rotations were measured on a Jasco P-2000 polarimeter, using a 10-cm microcell. HR-Mass spectra were obtained using an AccuTOF-single-reflectron time-off light mass spectrometer (Jeol Ltd, Tokyo, Japan) equipped with a DART ion source (IonSense, Saugus, MA, USA). NMR spectra were obtained using a Varian 500 MHz NMR spectrometer using TMS as an internal standard and chemical shifts are expressed as δ values. IR spectra were obtained using a 
